The classical solution for the Scholte wave along a fluid and isotropic substrate .s well known. However, when the subshate is either a weakly anisotropic solid, or the adjoining fitrid is subject to a hydrostatic pressure, the analysis of Scholte wave propagation becomes rather complex and lengthy computations are required to obtain the solution. The purpose of this paper is to apply simple and computationally efficient expressions in the determination of Scholte wave speeds for substrates with either weak anisotropy or in lhe,presence of uniform initial stresses and strains in the substrate and fluid media. Both of these two simple expressions are for the incremental change in the Scholte wave speed Av/v from an appropriately selected isotropic, reference substrate and adjoining fluid under no hydrostatic pressure. The predictions of the Scholte wave speeds from the derived expressions agree to well within 1%-2% with the other approximation techniques for the high-frequency asymptotes of the Stoneley wave velocity dispersions in a fluid-filled borehole traversing either a weakly anisotropic formation or a formation with initial stres:;es and strains caused by a borehole pressurization. ¸
INTRODUCTION
The speed of a wave along the flat interface of a twophase system comprising a uniform solid and an inviscid fluid is a function of both the anisotropy of the solid and the state of deformation and prestress in the solid and liquid. Both effects are considered here as small departures from the standard configuration of a fluid overlying an isotropic solid.
Our motivation comes from the fact that acoustic reteasurements on rock are normally made in a fluid-filled borehole environment. Depending upon the prevailing geological stratigraphy the material symmetry axes may be ohliquely oriented relative to the borehole axis, as occurs in dipping beds. As a consequence the resulting anisotropy can be rather complex in the borehole coordinates. A fast and simple means to determine the Scholte wave speed under arbitrary conditions of anisotropy is required.
Our interest in prestress and its in,fluence on the Scholte wave is based upon the fact that the nonlinear properties of sandstone can be orders of magnitude greater than typically seen in metallic materials, • as supported by data from recent experiments? The large nonlinearity is reflected in the magnitude of the third-order moduli relative to the second-order toodull. For example, the standard measure of fluid nonlinearity is the parameter B/A, which is approximately 5 for water. The corresponding ratio of, for example, the solid elastic moduli Ci66//.g can be on the order of 1000 in magnitude, as it is for material II in Table II The theoretical analysis of two joined fluid/solid halfspaces in a state of uniform prestress is similar in many respects to the Rayleigh wave problem for a solid only, first considered by Hayes and Rivlin 4 and recently revisited in Ref. 5, but it is complicatec. by the possibility of slip at the interface between the solid and fluid. Thus the prestress can alter the material contact of particles at the fluid/solid boundary, thereby destroying the connectivity of the points in the original, or Lagrangian, de,,cription. This is a rather subtle but nontrivial difficulty, and requires a reconsideration of the basic theory of acoustoelasticity to account for this possibility. The correct formulation was described in some detail in a recent paper by Norris et ai., 6 and will be reviewed briefly below.
We consider the generic problem of this type here: the Scholte wave and its depencence upon prestress, both in the fluid and solid. The Scholte wave solution for the unstrrssed system is introduced in Sec. I. The effect of weak anisotropy is considered first in Sec. II. The theory of acoustoelasticity for fluid/solid composite systems is summarized and applied to the problem at hand in Sec. HI. We follow the method developed by Norris eta!., 6 and use a modified stress tensor 
The associated wave speed is denoted as v(k,lx,ps,A,pi).
We will need the following velocities and displacement gra- 
II. WEAK ANISOTROPY

A. Isotropic reference moduli
The solid is assumed to be weakly anisotropic so that it may be approximated by an isotropic medium to leading order. We are interested in the first-order deviations of the interface wave speed from the isotropic value. Only the true interface wave, the Scholte wave, will be considered, although the later analysis for the effects of prestress is not limited in this manner. In general, the fourth-order tensor of elastic moduli display the symmetries C,jkl: Cjikl, Cijkl: Ctdij, Note that the shift in o depends upon two of the three thirdorder elastic moduli, viz., C144 and C166=Ci44"1-2C456. The properties of two distinct rock types are listed in Table II , along with the Scholte wave speed for water overlying the solid. The nonlinear parameter for water is taken as B/A =5. surrounded by formation II. and the dashed lines are from Table II. speed and the Scholte wace estimate is comparable to the deviation of the undeformed dispersion curve from the undeformed Scholte wave speed. 
